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POLLUTANT REMOVAL EFFECTIVENESS OF THE MCCONNELL SPRINGS
STORMWATER QUALITY WETLAND POND AND THE GAINESWAY POND
RETROFIT PROJECT, LEXINGTON, KY
David J. Price, Ph.D. and Susan L. Plueger, P.E.
Lexington-Fayette County Government, Division of Water Quality
301 Lisle Industrial Avenue, Lexington, KY 40511
(859) 425-2415
dprice@lexingtonky.gov
In December of 2009 the Lexington-Fayette Urban County Government
(LFUCG) completed construction of the McConnell Springs Stormwater Quality Wetland
Pond. The facility has a “treatment train” of three main components: a pre-treatment
gross debris trap, a three-cell settling forebay, and the main pond with 0.2 acres of deep
pool and 0.5 acres of shallow marsh/littoral shelf area. The main purpose of this facility is
to reduce non-point source (NPS) pollution entering the sensitive geologic features of
McConnell Springs and the creeks that receive its flow, including Wolf Run, Town
Branch, and South Elkhorn Creek, all designated as impaired streams by the Kentucky
Department for Environmental Protection. The project’s secondary purpose is to provide
demonstration to the public of the benefits of natural environments that provide water
quality and quantity control. In the Spring of 2009, LFUCG also completed the
remediation and renovation of the Gainesway Pond, located at Centre Parkway. The
renovations were part of the Gainesway Retention Basin Water Quality and
Environmental Education Project. The goal of this project was to retrofit the existing
Gainesway Pond to increase pollutant removal through addition of constructed wetlands,
aquatic plantings, an aerator, and upstream biofiltration and gross debris trap water
quality units. As with McConnell Springs, the Gainesway project also provides the
community with environmental educational opportunities. Both of these projects were
funded in part through a §319(h) grant provided by the U.S. Environmental Protection
Agency and administered by the Kentucky Division of Water.
To monitor the performance of these new facilities in reducing pollutant
concentrations in the surface water, LFUCG Division of Water Quality collected water
samples throughout 2010, with emphasis on capturing runoff samples during storm
events. At McConnell Springs, the Friends of Wolf Run Inc. provided training to
community volunteers who assisted with sample collection and delivery to the laboratory.
As a public outreach and education component, McConnell Springs Nature Center Staff
set up a mechanism for middle school, high school and college level science students to
augment field data. At McConnell Springs, four sampling sites were identified (M1-M4)
with an additional site (M5) added later in the year. Sites M1-M3 were located in the pretreatment and forebay cells prior to the main pond (M4-M5). Gainesway Pond samples
were collected from the following sites: upstream, mid-stream, wetland area, Pond A
(next to wetland), and Pond B. A total of nine sampling events were conducted at
McConnell Springs and four sampling events at Gainesway Pond in 2010. On-site
measurements included: temperature, pH, ORP, dissolved oxygen (DO), conductivity,
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total dissolved solids (TDS), and salinity. Additional analysis included: alkalinity,
hardness, carbonaceous biological oxygen demand (CBOD5), total suspended solids
(TSS), total ammonia, nitrate, nitrite, total phosphorus, orthophosphate, bacterial cultures
(E. coli and other coliforms), and turbidity. ICP analyses of metal samples were
conducted by the Kentucky Geological Survey (KGS) Laboratory.
During sampling in 2010 at McConnell Springs, pH ranged from 7.0 to 9.8, which
was within expected parameters. DO ranged from 3.03 to 8.4 mg/L, with site M3 having
the highest DO levels. Overall DO levels obtained for this non-aerated system were
expected. Initially, both total alkalinity and hardness were elevated, but concentrations
decreased as the system became established. TSS concentrations at sites M1-M3
averaged 29 mg/L, whereas sites M4-M5 averaged 12 mg/L, indicating an initial settling
of suspended solids. Overall ammonia levels decreased at sites M4-M5, except for an
increase in 8/27/10, attributed to low-flow conditions. Nitrate and nitrite concentrations
were somewhat low. Concentrations of total phosphorous and orthophosphates were
observed to decrease over time. Counts for E. coli were highest at site M1 collected on
6/09/10 (9857 CFU/100 mL), but decreased to <1 CFU/100 mL at site M4. Of 30 metals
tested, the following were not detected in any of the sites: antimony, beryllium, cadmium,
chromium, gold, lead, selenium, silver, thallium, strontium, and vanadium.
Concentrations of aluminum, copper, iron, nickel, sulfur and zinc decreased through the
stormwater facility.
For Gainesway Pond samples collected in 2010 the pH levels were fairly constant,
ranging from 7.23 to 8.85. DO was elevated during high-flow conditions (4/2/10 and
12/2/10) and decreased in the summer. Total alkalinity and hardness concentrations were
lower in the ponds as compared to upstream stations. TSS values were initially lower in
the ponds, but the concentrations increased in subsequent collections (12/2/10; upstream
= 2 mg/L, Pond 4 = 8 mg/L). As with TSS, ammonia levels were initially lower in the
ponds, but increased in later dates possibly due to wildlife observed at the site. Nitrate
and nitrite levels were below detection on the first 3 collections for all sites. In 12/2/10
nitrate and nitrite levels were highest at the wetland area (16.50 and 0.17 mg/L,
respectively) and decreased at Pond 2 (7.39 and 0.095 mg/L, respectively). Total
phosphorous also increased in the ponds during the December collection. Additional
monitoring is recommended to prevent detrimental algal blooms. As with TSS and
ammonia, bacterial counts were highest upstream of the ponds, however, elevated counts
were observed in the ponds during the December collection possibly due to wildlife.
This was the first monitoring year of the stormwater facilities at McConnell
Springs and Gainesway Pond following their construction and renovations. Based on
preliminary data, it appears that the structures are performing as expected. The ponds are
retaining suspended solids and some metals prior to discharging into surrounding creeks.
As part of their management, LFUCG will continue to monitor water quality as the
systems further become established. In particular, close monitoring of ammonia, total
phosphorous and bacterial counts will aid in preventing detrimental impacts to the
facilities.
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COMBINED SEWER SEPARATION: A CONSTRUCTED WETLAND APPROACH
Jonathan Nieman
CDP Engineers Inc.
3250 Blazer Parkway
Lexington, KY 40509
859-264-7500
jnieman@CDPengineers.com
The City of Owensboro is one of 15 Kentucky communities with a state Consent Decree
Judgment to address water quality issues stemming from combined sewer overflow
(CSO) discharges. To address the requirements for CSO removal outlined in the consent
order, Owensboro has taken several measures to eliminate CSOs from occurring. One of
these measures includes removal of stormwater runoff from the Combined Sewer System
(CSS) with a constructed wetland.

The constructed wetland project is located on Devin’s Ditch, which was once a
meandering stream running through the city on its way to the Ohio River. Since
Owensboro’s founding, the stream has gradually been channelized, routed through pipes,
and paved over to make way for new development. By the early 1980’s the last
remaining portion of Devin’s Ditch still exposed to daylight was little more than a highly
channelized poor quality intermittent stream surrounded by agricultural fields, that
discharged directly into Owensboro’s CSS.

During the 1990’s the city developed a stormwater master plan which identified 72
projects related to improving its municipal separate storm sewer system. The proposed
projects involved redirection of stormwater from the CSS and into several ditches
flowing away from the city. For Devin’s Ditch, the stormwater master plan proposed an
expanded stormwater detention basin with a pump station. The intent of the conceptual
plan was to remove stormwater runoff currently entering the CSS by capturing it and
pumping it to another ditch draining to the Ohio River.

At the onset of the project it became apparent that achieving all of the benefits from the
master plan’s idealized design were not possible with available funding. A high water
table and a city-imposed two foot minimum cover requirement limited excavation depths.
Limited excavation depths increased project costs by creating the need for additional
property purchase in excess of what was anticipated to make up the differences in
necessary storage. Required mitigation fees for over sixteen hundred feet of stream that
would be impacted during construction further decreased the feasibility of traditional
detention basin design.
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The benefits of a constructed wetland provided solutions to the limitations associated
with a traditional detention basin design. The wetland design allowed for excavation
closer to the high water table, which increased extended detention capacity while keeping
with the originally anticipated amount of property purchase needed. Mitigation fees were
eliminated with the construction of 5,000 feet of a meandering “E” channel and creation
of 21 acres of high quality wetland habitat. In addition, the wetland provides water
quality treatment as the stormwater runoff meanders through a series of shallow riffle
areas and deeper pools before ultimately being pumped to a stream discharging to the
Ohio River.

Foremost, the wetland design emphasized flood control as presented in the stormwater
master plan, with water quality treatment as an added benefit. The wetland is designed
for extended detention and contains 75 ac-ft of storage which is the volume of runoff
from the 25-yr storm event. Ponding depths vary from a few inches for small storm
events to a maximum of 4 feet during extreme events. Water level is regulated by a
duplex pump station.

Water quality treatment is provided through several pollutant removal pathways within
the wetland. Incoming water is initially routed through a forebay designed to decrease
velocities and promote sedimentation. Water then flows through two wetland cells in
series, each designed to have a different wetland classification. The first wetland cell is a
forested wetland containing tree peninsulas and wedges perpendicular to flow creating
the sinuous “E” channel which increases runoff residence time. The second wetland cell
is designed as an emergent wetland with low and high marsh areas dominated by native
herbaceous vegetation including grasses, rushes and sedges. Pollutants are removed
within the wetland cells through laminar settling in zero-velocity zones created by plant
stems, microbial uptake removing dissolved nutrients, and wetland plant uptake.

This project provides a unique opportunity for public interaction with nature due to the
wetlands close proximity to a public park and the city’s greenway path dedicated to
pedestrian and bicycle use. In the future a multi-use path connected to the existing
greenway is planned that will circle the wetland. Located along the path will be
educational signs to inform and invite visitors to stop and enjoy views that include native
plants, trees and a variety of wildlife. This project will demonstrate to the public how a
community can benefit in many different ways from viewing stormwater as a resource.
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WATER QUALITY RETROFIT BASIN SELECTION PROCESS
IN LOUISVILLE KENTUCKY

Eric Senn, PE, LEED AP,
Land Design & Development,
503 Washburn Avenue, Suite 101
Louisville, Kentucky, 40222
502-426-9374
Senn@ldd-inc.com
David Johnson, PE,
Louisville Metropolitan Sewer District,
700 West Liberty,
Louisville, Kentucky, 40203
502-540-6392
Johnsodw@msdlouky.org

The Louisville and Jefferson County Metropolitan Sewer District (MSD) is
preparing Post Construction Stormwater Controls to fulfill its MS4 Permit which
mandates improved water quality. One of the requirements of the new MS4 Permit will
be to evaluate retrofit opportunities and encourage public/private partnerships to
construct water quality retrofits in their jurisdictional area. Given the number of flood
control basins in their system, MSD has a need to develop a ranking system to determine
which of the over 800 basins is best suited to be retrofitted to provide improved water
quality.
The presentation will outline the ongoing process that is being utilized to evaluate
the opportunities to retrofit each basin for improved water quality. We will present the
selected criteria and discuss how a ranking system was established and customized to
reflect MSD’s goals. We will give an overview of how the evaluation process has
identified the basins that are best suited to be retrofitted. From these identified basins,
five (5) basins will be selected to be retrofitted for demonstration projects.
The presentation will conclude with the goals and objectives of the demonstration
projects and how they will be studied to determine functionality and effectiveness in
improving water quality in the different environmental conditions present in Louisville,
Kentucky. This Presentation will be beneficial to MS4 communities considering
developing a retrofit program who are concerned about the requirements and financial
incentives program.
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LIVE GREEN LEXINGTON: WATER PARTNER PROGRAM
Darcy Everett, Program Manager
Joanna Isaacs, Program Manager
3120 Pimlico Parkway Suite 126
Lexington, Ky. 40517
859-266-1572
Joanna@bgPRIDE.org
Darcy@bgPRIDE.org

In 2008, the City of Lexington entered into a Consent Decree with the EPA, which stated
that Lexington would fix the problems with the storm and sanitary sewer system over the
next 11-13 years. Following this agreement, the Lexington-Fayette Urban County
Government hired Bluegrass PRIDE, (Personal Responsibility In a Desirable
Environment) to educate Fayette County’s businesses and apartment complexes about the
importance of water quality and storm-water management. This partnership led to the
development of the Live Green Lexington Water Partner Program, which provides
businesses and apartment complexes with resources for water quality and conservation,
as well as information on implementing best management practices at work and home.
Participating Water Partners have the opportunity to learn about water pollution issues
such as Fats, Oils and Grease, (FOG), and best practices for managing storm water
runoff, such as rain gardens and rain barrels. PRIDE believes that it is harder to remove
the pollution from the water than it is to stop water pollution from occurring: therefore
our education is geared toward pollution prevention. Apartment complexes have so far
been the more receptive with a 21 percent participation rate, compared to a 10 percent
participation rate among businesses. In addition to providing information directly to
apartment complexes and businesses, PRIDE has assisted with public events such as The
Dog Paddle, which informs the public about the importance of picking up after their dog,
and the Gobble Grease Toss, which prevented one ton of grease from going into
Lexington’s already-burdened sewer system after Thanksgiving. PRIDE was also
involved with the Cane Run Watershed Festival which taught an entire community about
the importance of watersheds and how to protect them. PRIDE’s outreach efforts are
focused on teaching the general public about water quality and small actions that can be
taken to improve it. While the program has only been in place for a year, the response has
been successful. There are currently 30 businesses and 27 apartments participating in the
Water Partner program and the goal for next year is to have 50 more businesses and 35
more apartment complexes sign up.
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